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(54) DIRECT ACTING ROLLING GUIDE UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a direct 
acting rolling guide unit to reduce the 
generation of vibration and noise due to regular 
rolling of a rolling body and prevent the 
occurrence of early wear by locating separators 
of different thicknesses between adjoining 
rolling bodies. 

SOLUTION: A rolling body circulation passage 
comprises a track passage 26 formed between 
the track surfaces 4 and 9 of a track rail 2 and 
a casing 5; a direction shifting passage 28 
formed in an end cap 6; and a return passage 
27 formed in the casing 5. Separators 30 (30a- 
30g) having thicknesses T (Ta-Tg) formed at 
unequal values are arranged between rolling 
bodies 7 rolling on the rolling body slide 

passage. Indentation formed in the track surfaces 4 and 9 by the rolling body 7 
due to an overload are formed at unequal pitches. The rolling bodies are not 
simultaneously fitted in the indentation along with movement of a slider 1, and 
the generation of vibration and noise and the occurrence of early wear of the unit 
are reduced. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The slider which carries out relative sliding of said orbital rail [ with 
which the orbital plane was formed in the longitudinal direction both-sides side ], 
and orbital rail top through two or more rolling elements is provided. Said slider 
Casing equipped with the return way as for which the orbital plane countered and 
formed in said orbital plane in order to form the orbital way which said rolling 
element ****, and said rolling element carry out a return, The end cap in which 
the turn way to be fixed to the both-ends side of said casing, respectively, and for 
said rolling element convert a direction into said return way from said orbital way 
was formed, And the direct fright which consists of the thickness made to **** 
said rolling element which it has two or more separators which said rolling element 
which is arranged between said rolling elements and adjoins is made to ****, and 
said each separator adjoins being formed in an inequality is a ****** unit. 
[Claim 2] The direct fright according to claim 1 which consists of the barrel in 
which the crevice of a cross-section arc where said a part of each rolling element 
which adjoins both ends inserts said separator is formed is a ****** unit. 
[Claim 3] The direct fright according to claim 2 which consists of lubricant 
******** being formed in said crevice of said separator is a ****** unit. 
[Claim 4] The direct fright according to claim 2 or 3 which consists of beveling for 
moving smoothly the knot between said orbital ways and said turn ways being 
formed in the periphery section of said barrel which constitutes said separator is 
a ****** unit. 

[Claim 5] The direct fright according to claim 2 which consists of having the 
taper-like limb which has a clearance between said rolling elements since the 
variation rate of the separator to the direction which said separator is formed in 
the outside of the monotonous section which said adjoining rolling element 
contacts, respectively, and which has an parallel flat surface mutually, and said 
monotonous section in one, and intersects perpendicularly with the **** direction 
of said rolling element is permitted is a ****** unit. 

[Claim 6] The direct fright according to claim 5 which consists of beveling for 
moving smoothly the knot between said orbital ways and said turn ways being 
formed in the periphery section of said taper-like limb of said separator is a 
****** unit. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The direct fright which the slider which this invention was 
****(ed) by the orbital rail which is the guidance unit applied to the straight-line 
sliding sections, such as a machine tool, various assembly equipments, or a testing 
device, and was equipped with the orbital plane, and the orbital rail concerned, and 
was equipped with the orbital plane consisted of possible [ sliding ] relatively 
through the rolling element of a large number which **** between both orbital 
planes is related with a ****** unit. 
[0002] 

[Description of the Prior Art] In recent years, development of a mechatronics 
technique is remarkable, moreover, direct fright expands the application with 
development of a technique by requiring high degree of accuracy, improvement in 
the speed, a miniaturization, etc. from a ****** unit, and the ****** unit is used 
abundantly for direct fright at each machinery. A ****** unit is required for the 
optimal direct fright as which direct fright is long lasting while especially a ****** 
unit can respond to improvement in the speed, a miniaturization, and improvement 
in load-carrying capacity, there are little vibration under slider transit and noise, 
and a slider location can be determined with high precision. 
[0003] Conventionally, the ****** unit is known for the direct fright shown in 
drawin g 6 . It lays, after, as for a ****** unit, this direct fright has ****(ed) the 
slider 1 on the orbital rail 2, and it slides free by mediation of the rolling element 7 
through which it circulates along with the orbital plane 4 of the orbital rail 2. The 
orbital plane 4 is formed in the longitudinal direction both-sides side 3 of the 
orbital rail 2. It **** on the longitudinal direction top face 14, and two or more 
mounting holes 13 are formed in the orbital rail 2. The orbital rail 2 is being fixed 
to the attachment bases 20, such as a bed, a machine stool, and a processing 
base. A bolt is inserted in the mounting hole 13 currently formed in the orbital rail 
2, and the orbital rail 2 is fixed to the attachment base 20 by thrusting a bolt into 
the tapped hole formed in the attachment base 20. The slider 1 has the end cap 6 
attached in the both ends of the casing 5 which can be displaced relatively, and 
casing 5 to the orbital rail 2, respectively. The attaching hole 19 for attaching 
other devices, a machine part, a chuck, grasping equipment, etc. is formed in the 
upper part of casing 5. The crevice 10 of 1 continuation is formed in the inferior 



surface of tongue of casing 5, and the inferior surface of tongue of an end cap 6 
so that casing 5 and an end cap 6 may move ranging over the orbital rail 2, and 
the orbital plane 9 is formed in the opposed face of the crevice 10 in the location 
which counters each orbital plane 4 of the orbital rail 2, respectively. It is included 
in the orbital way which consists of orbital planes 4 and 9 which counter so that 
the rolling elements 7, such as a ball, may ****. Moreover, in order to prevent 
that a rolling element 7 drops out of casing 5, it is attached in casing 5 so that the 
maintenance band 18 may surround many rolling elements 7. In order to attain the 
seal between the orbital rail 2 and a slider 1, the inferior-surface-of-tongue seal 8 
is formed in the inferior surface of tongue of a slider 1. 

[0004] The turn way into which a rolling element 7 is changed for circulation of 
the pawl with which a rolling element 7 is saved into an end cap 6 from the orbital 
plane 4 which is a load orbit with the orbital rail 2, and a rolling element 7 is 
formed in both sides. Moreover, the side-face seal 17 which attains the seal 
between the orbital rail 2 and the longitudinal direction both ends of a slider 1 is 
attached in the end cap 6. An end cap 6 is attached in the both-ends side of 
casing 5 by the **** 25 grade which two or more mounting holes were made to 
penetrate. The rolling element 7 of the load region which **** the orbital plane 4 
of the orbital rail 2 is led to the turn way formed in the end cap 6, subsequently it 
moves to the return path hole 12 formed in the upper part of casing 5 in parallel 
with the orbital plane 9, and a rolling element 7 **** the inside of an infinity 
circuit. By the rolling motion of the rolling element 7 which **** the orbital way 
formed between the orbital plane 9 formed in the slider 1, and the orbital plane 4 
formed in the orbital rail 2 and by which the load was carried out, the orbital rail 2 
and a slider 1 can be smoothly displaced relatively. Generally grease or a 
lubricating oil is widely used for direct fright as lubricant in a ****** unit, when 
this lubricant is grease, ****** of a rolling element is supplied from a grease 
nipple 1 1, and lubrication is performed, and in being a lubricating oil, it attaches a 
piping splice instead of a grease nipple 1 1, and lubrication is performed through 
the piping splice. 

[0005] Thus, the rolling elements which the conventional direct fright adjoins when 
the rolling element which the rolling element in a slider carries out infinity 
circulation, is located in the load orbit between an orbital rail and a slider, and 
supports a load when a slider slides on an orbital rail top rolls a ****** unit may 
contact. That is, the pitch of adjacent rolling elements changes delicately by 
causes, such as deformation by the roundness of a rolling element, the display 
flatness of an orbital rail, and the bias of an external load, and when rolling 
elements approach mutually, they contact each other strongly. Since the hand of 
cut of each rolling element is the same direction, the rate in the part which 
adjacent rolling elements contact strongly mutually becomes hard flow mutually, 
and the force generated by the contact acts so that the smooth rolling motion of 
each rolling element may be barred. When the slider slid in such the condition, the 
collision to the rolling element and orbital plane which each rolling element rolls 
with slipping, or adjoin each other was repeated, the frequency produced 
comparatively high noise and vibration, or early wear, and direct fright had caused 
the fall with the guidance precision as a ****** unit, and a life. 



[0006] In order to aim at smooth circulation of a rolling element conventionally, 
there are some which were indicated by JP,62-242126,A and JP.6-1 73946A as 
for a ****** un it, rolling elements do not contact [ the direct fright indicated by 
JP,62-242126,A ] mutually — as — each rolling element — the hole for 
positioning — the direct fright which held the rolling element with the cage which 
has arranged inside, and established the heights configuration from the hole for 
positioning so that there might be that no a rolling element drops [ de] is a ****** 
unit. Moreover, a ****** unit makes the spacer smaller than the path of a rolling 
element made of synthetic resin intervene between the adjacent rolling elements 
to which the direct fright indicated by JP,6~1 73946,A rolls the inside of a circuit. 
[0007] 

[Problem(s) to be Solved by the Invention] The ****** unit arranges all in pitches 
[ rolling element / each ], although the rolling elements which the conventional 
direct fright by which the proposal is made [ above-mentioned ] adjoins can 
prevent contacting mutually, when were arranged in pitches [ rolling element ] and 
a slider receives heavy loads, such as an impact, since it usually comes out that 
the rolling element of a degree of hardness is the highest and there is, the 
indentation as plastic deformation is formed in a contact location with the rolling 
element in the moment at the orbital plane of a slider or an orbital rail. The pitch 
of an indentation will be formed in the same ** pitch as a rolling element, 
therefore, a group located in a line in the same ** pitch even if a rolling element 
interchanges one by one with sliding of a slider, when a slider slides to an orbital 
rail — since the rolling element repeated the actuation inserted in the indentation 
formed by the same pitch at coincidence, it had become causes, such as vibration 
at the time of slider sliding, or early wear. 

[0008] Furthermore, since the rolling element which **** each rolling general 
circulation way will enter each load way at coincidence when the direct fright 
arranged in pitches [ rolling element ] forms two or more rolling general circulation 
ways in a ****** unit, whenever the rolling element entered the load way, big 
connection was produced in sliding of a slider, and effect has also attained to 
travelling accuracy. 

[0009] As mentioned above, even if it is the case where the conventional direct 
fright infixes a spacer between rolling elements even if in a ****** unit, it 
originates in arranging in pitches [ rolling element ], and when the case where an 
indentation is formed in an orbital plane, and two or more rolling general 
circulation ways are formed, there is a trouble of regular transit of a rolling 
element producing the noise, vibration, or early wear on the contrary, or worsening 
travelling accuracy. 
[0010] 

[Means for Solving the Problem] The purpose of this invention is that the direct 
fright which can cancel above-mentioned un-arranging [ which originated in 
arranging in pitches / rolling element /, and it has produced ] offers a ****** unit 
by solving the above-mentioned problem and making distance between rolling 
elements into an irregular pitch. 

[001 1] This invention possesses the slider which carries out relative sliding of said 
orbital rail [ with which the orbital plane was formed in the longitudinal direction 
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both-sides side ], and orbital rail top through two or more rolling elements. Said 
slider Casing equipped with the return way as for which the orbital plane 
countered and formed in said orbital plane in order to form the orbital way which 
said rolling element ****, and said rolling element carry out a return, The end cap 
in which the turn way to be fixed to the both-ends side of said casing, 
respectively, and for said rolling element convert a direction into said return way 
from said orbital way was formed, And it has two or more separators which said 
rolling element which is arranged between said rolling elements and adjoins is 
made to ****, and the direct fright which consists of the thickness made to **** 
said roiiing element which said each separator adjoins being formed in an 
inequality is related with a ****** unit. 

[0012] Since the direct fright by this invention is constituted as mentioned above, 
a ****** unit operates as follows. That is, of the impact from a load side, since 
the ****** unit made the irregular pitch thickness made to **** said rolling 
element which the separator infixed between the rolling elements which the direct 
fright by this invention adjoins adjoins, even if it is the case where the indentation 
of a rolling element arises in the orbital plane of a slider or an orbital rail even if, 
an indentation is formed with an irregular pitch, therefore, the list pattern of the 
rolling element in a load way differs from the list pattern of the rolling element 
which produced the indentation by migration of a subsequent slide — ******** - 
- a group — a rolling element does not insert in coincidence at an indentation 
Moreover, even if it is the case where two or more rolling general circulation ways 
are formed, tie MHNGU to which a rolling element passes the boundary section of 
an orbital way and a turn way becomes a different thing for every rolling general 
circulation way, and is not mutually in agreement. 

[0013] This direct fright consists of the barrel in which the crevice of a cross- 
section arc where a part of each rolling element which adjoins both ends inserts a 
separator was formed in the ****** unit. The distance between the deepest parts 
of the crevice formed in the both ends of a barrel is equivalent to the thickness 
made to **** said adjoining rolling element. As for the shape of surface type of a 
crevice, it is desirable to make it the concave spherical surface according to the 
spherical surface which has the shape of surface type of a rolling element. 
[0014] Moreover, in the ****** unit, lubricant ******** is formed in the crevice 
of a separator for this direct fright. Lubricant ******** contributes to 
stabilization of the maintenance to the crevice of a separator while storing the 
lubricant which makes slipping between a rolling element and a separator good. As 
for lubricant ********, it is common to be formed in the deepest part of a crevice 
for equal supply of lubricant. Since a separator holds a rolling element in the part 
of the perimeter except the deepest part, even if the minute processing error has 
arisen in formation of a crevice, it is stabilized and it can hold a rolling element. 
[0015] Moreover, beveling for moving the knot between an orbital way and a turn 
way smoothly is formed in the periphery section of the barrel from which this 
direct fright constitutes a separator in a ****** unit. Since it consists of end 
caps where direct fright has a turn way to the both ends of casing in which the 
rolling general circulation way of a ****** unit has an orbital way, the orbital way 
concerned, and an parallel return way, and casing, it is easy to be caught, when a 



knot is between casing and an end cap and a separator moves to a rolling general 
circulation way. Since beveling was formed in the periphery section of the barrel 
which constitutes a separator, even if there is a knot, it can pass smoothly. 
[0016] Moreover, since the variation rate of the separator to the direction where 
a separator is formed in the outside of the monotonous section which an adjoining 
rolling element contacts, respectively, and which has an parallel flat surface 
mutually, and the monotonous section concerned in one in a ****** unit, and the 
**** direction of a rolling element and this direct fright cross at right angles is 
permitted, it has the taper-like limb which has a clearance between rolling 
elements. If it is the separator which has the above-mentioned structure although 
a center-of-curvature approach [ of a turn way ], i.e., inner circumference of turn 
way, side is moved on the property the separator which has a spherical crevice 
moves contacting a rolling element when a rolling element **** a turn way, 
moving to the periphery side of a turn way is permitted. Therefore, since this 
separator is guided on the periphery of a turn way also when moving on a turn 
way, and the course is changed along with a periphery and a slider slides at high 
speed, it becomes possible [ stabilizing and moving ]. 

[0017] Furthermore, beveling for this direct fright to move the knot between an 
orbital way and a turn way to the periphery section of a taper-like limb smoothly 
in a ****** unit also in the separator which has the above-mentioned 
monotonous section and a taper-like limb is formed. It is as having explained 
above the situation which is easy to be caught when a knot is between casing and 
an end cap, a knot has a level difference on a rolling general circulation way, and a 
separator moves. Also in the separator which has the monotonous section and a 
taper-like limb, the part of a knot can be smoothly passed by forming beveling in 
the periphery section of the barrel which constitutes a separator. 
[0018] 

[Embodiment of the Invention] Hereafter, the direct fright by this invention 
explains one example of a ****** unit with reference to the publication of drawin g 
1 - Drawin g 1 is a flat-surface sectional view in which the direct fright by this 
invention shows a part of ****** unit. In addition, the conventional direct fright 
shown in drawin g 6 gives the same sign to the component used for the ****** 
unit, and the component which has the same function and structure, and omits 
detailed explanation for the second time. 

[0019] As for a ****** unit, the direct fright shown in drawin g 1 consists of a 
slider 1 in which relative sliding is possible ranging over straight-line-like the 
orbital rail 2 and the orbital rail 2. The orbital plane 4 (only one side is illustrated 
in drawin g 1 ) is formed in the both-sides side which extends in the longitudinal 
direction of the orbital rail 2. A slider 1 has the end cap (only one side is 
illustrated) 6 fixed to the longitudinal direction both ends of the casing 5 which 
has an orbital plane 9, and casing 5. 

[0020] The orbital way 26 is formed between the orbital plane 4 of the orbital rail 
2, and the orbital plane 9 of casing 5. **** is possible, many rolling elements 7 
fitting in between the orbital plane 4 which counters, and 9, and contacting. 
Moreover, the return hole 12 for forming the return way 27 as for which a rolling 
element 7 carries out a return is formed in casing 5. Furthermore, the turn way 28 



- * for converting a direction into the return way 27 is formed in the end cap 6 from 
the orbital way 26 in the rolling element 7. therefore, to a slider 1 the orbital way 
26 formed in casing 5, the turn way 28 formed in the end cap 6, and the return 
way 27 formed in casing 5 — and furthermore, pass the turn way (the same thing 
as the turn way 28) of the end cap established in the opposite side — the rolling 
general circulation way which returns to the orbital way 26 again is constituted, 
and it circulates through a rolling element 7, ****(ing) the rolling general 
circulation way concerned. In addition, since casing 5 and an end cap 6 are 
another members, both knot 29 is formed between the orbital way 26 and the turn 
way 28. in addition, in this example and each foiiowing example, although a metai 
ball is mentioned and explained as an example of a rolling element 7, this invention 
has the direct fright effective also in a ****** unit which constitutes a rolling 
element from a roller. 

[0021] Especially as for a ****** unit, this direct fright has the description at the 
following point. That is, a separator 30 (30a, 30b, 30c, 30d, 30e ...) intervenes 
between the adjoining rolling elements 7, and thickness T (Ta, Tb, Tc, Td, Te ...) of 
each separator 30 is further formed in the inequality. Thus, by constituting, 
spacing which **** the adjoining rolling element 7 serves as an irregular pitch, for 
example, the diameter of a rolling element 7 — as Dw (the same in each rolling 
element 7) — thickness Te=0.07 of thickness Ta=0.05Dw of separator 30a, 
thickness Tb=0.1Dw of separator 30b, thickness Tc=0.06Dw of separator 30c, 
separator 30d thickness Td=0.09Dw, and separator 30e — it considers as the 
pattern of Dw etc. Since direct fright does not reduce the load-carrying capacity 
of a ****** unit, it is effective to set up within the limits of parenchyma and 
0.05Dw-0.1 Dw. Operationally, what is necessary is just a setup of 0.2 or less Dws. 

[0022] Drawin g 2 and drawin g 3 are the side elevation showing an example of the 
separator with which the direct fright shown in drawin g 1 is used for a ****** 
unit, and its sectional view. The rolling element 7 is drawn in the condition of 
having inserted in the separator 30 as shown in a fictitious outline. The 
configuration of the separator 30 shown in drawin g 2 is an outline cylindrical 
shape, the crevice 31 of the adjoining rolling elements 7 and 7 which a part 
inserts, respectively is formed in both ends, and the field which appoints a crevice 
31 is the guide side 32 which consists of the concave spherical surface to which it 
shows rotation of a rolling element 7. 

[0023] Lubricant ******** 33 which does not contact a rolling element 7 and 
which was formed a little depth is formed in the crevice 31 so that it may see in 
the sectional view of the separator 30 shown in drawin g 3 . Lubricant ******** 33 
is formed the deepest part and near the crevice 31 so that a supplement and 
supply can do the lubricating oil which smooths **** of a rolling element 7 
irrespective of the hand of cut of a rolling element 7. A rolling element 7 is stably 
supported by the band-like spherical-surface field around [ deepest part ] a 
crevice 31. thickness T1 of the separator 30 which is the closest-approach 
distance in the condition that rolling elements 7 and 7 inserted in the crevice 31 
the distance made to **** the adjoining rolling element 7 it is (it is not distance 
itself between the bases of lubricant ******** 33) . Thickness T1 It is set as a 



value different every separator 30. 

[0024] If too small, the maintenance field holding a rolling element 7 will become 
narrow, and the magnitude of a separator 30 has the danger that a separator 30 
will drop out of a rolling element 7, when the worst. Considering viewpoints, such 
as the stability of maintenance of the separator 30 by the rolling element 7, and 
reinforcement of a separator 30, as for a separator 30, it is desirable that it is a 
major diameter as much as possible. However, if in the case of the separator 30 
shown in drawin g 2 and drawin g 3 the point S on the inner circumference of the 
turn way 28 (refer to drawin g 1 ) is contacted when a rolling element 7 **** the 
turn way 28, since circulation of the rolling-element 7 whole will be barred, the 
magnitude of a separator 30 has a limit so that the point S on the inner 
circumference of the turn way 28 may not be contacted. Moreover, also in order 
to be caught in the steps 29a, 29b, and 29c (refer to drawin g 1 ) which the sharp 
periphery section 34 (see drawin g 2 and drawin g 3 ) of the barrel which 
constitutes a separator 30 produces in the knot 29 of casing 5 and an end cap 6, 
to damage a separator 30 or to make it the fault of circulation of a rolling element 
7 and a separator 30 becoming less smooth etc. not arise, the magnitude of a 
separator 30 is restricted. 

[0025] The direct fright by this invention thought out in order to avoid that 
drawin g 4 is caught in the steps 29a, 29b, and 29c which the sharp periphery 
section 34 of the above-mentioned separator 30 produces in a knot 29 is the side 
elevation showing another example of the separator applied to a ****** unit. The 
rolling element 7 is drawn in the condition of having inserted in the separator 40 
as shown in a fictitious outline. The structure inside a separator 40 may be 
equivalent to the structure shown in drawin g 2 and drawin g 3 . That is, a separator 
40 consists of the barrel of an outline cylindrical shape, the crevice 41 of the 
adjoining rolling elements 7 and 7 which a part inserts, respectively is formed in 
both ends, and the field which appoints a crevice 41 is the guide side 42 which 
consists of the concave spherical surface to which it shows rotation of a rolling 
element 7. Beveling 43 is formed in the field equivalent to both the periphery 
section 34 of the barrel which constitutes the separator 30 shown in drawin g 2 
and drawin g 3 in the separator 40. 

[0026] About the include angle alpha of beveling 43, considering as 30 degrees or 
less is desirable. The outer diameter of a separator 40 is set as the largest 
possible value of extent to which a separator 40 does not touch the point S on 
inner circumference, when a rolling element 7 **** the turn way 28. By forming 
the above-mentioned beveling 43, the sharp periphery section 34 of a barrel which 
the example of the separator shown in drawing 2 and drawin g 3 has is lost, and 
even if level differences 29a, 29b, and 29c have arisen in the knot 29, a separator 
40 can slide on level differences 29a, 29b, and 29c smoothly, and can be moved. In 
addition, it may be caught in the level differences 29a, 29b, and 29c of a knot 29 if 
the include angle alpha of beveling 43 is made into the include angle exceeding 30 
degrees, in addition — as the closest-approach distance in the condition that 
rolling elements 7 and 7 inserted in the crevice 41 the distance made to **** the 
adjoining rolling element 7 — thickness T2 of a separator 40 it is — thickness T2 
It is set as a value different every separator 40. 



[0027] Drawin g 5 is the sectional view showing still more nearly another example 
of the separator with which the direct fright by this invention is applied to a 
****** unit. The rolling element 7 is drawn in the condition of having inserted in 
the separator 50 as shown in a fictitious outline. The separator 50 shown in 
drawin g 5 consists of the barrel of an outline cylindrical shape, and the crevice 51 
of the adjoining rolling elements 7 and 7 which a part inserts, respectively is 
formed in both ends. The separator 50 is set up more greatly than the outer 
diameter of the separator 30 shown in drawin g 2 and drawin g 3 . The adjoining 
rolling elements 7 and 7 have the monotonous section 52 which contacts, 
respectively and which has the parallel flat surface 54 mutually, and the taper-iike 
limb 55 formed in the periphery section of the monotonous section 52. the 
distance between the parallel flat surfaces 54 of the monotonous section 52 — 
thickness T3 of a separator 50 it is — thickness T3 It is set as a value different 
every separator 50. Between the rolling element 7 and the separator 50, the 
clearance 56 is formed around the point that a rolling element 7 contacts to the 
monotonous section 52 of a separator 50. A separator 50 can be displaced in the 
direction (the direction of the arrow head of illustration) which intersects 
perpendicularly with the **** direction of a rolling element 7 within limits which a 
clearance 56 permits. 

[0028] By the inner circumference side of the turn way 28, in case a separator 50 
moves on the turn way 28 currently formed in the end cap, even if it is the 
magnitude in contact with the turn way 28, according to a centrifugal force, it is 
displaced in the direction of a periphery of the turn way 28, and moves along with 
the periphery of the turn way 28. Therefore, even if it is the case where a slider 1 
slides on an orbital rail top at high speed, a separator 50 is guided on the 
periphery of the turn way 28, and stabilizes and moves. In addition, also in a 
separator 50, in order to avoid being caught in the level differences 29a, 29b, and 
29c which may be produced in the knot 29 of casing 5 and an end cap 6, it is 
desirable to form beveling 53 in the periphery section of the taper-like limb 55. 
[0029] 

[Effect of the Invention] Since the direct fright by this invention is constituted as 
mentioned above, a ****** unit does the following effectiveness so. That is, of 
the impact from a load side, since thickness made to **** the rolling element 
which the separator infixed between adjoining rolling elements adjoins was made 
into the irregular pitch, even if it is the case where the indentation of a rolling 
element arises in the orbital plane of a slider or an orbital rail even if, an 
indentation is formed with an irregular pitch, therefore, the list pattern of the 
rolling element in a load way differs from the list pattern of the rolling element 
which produced the indentation by migration of a subsequent slide — ******** - 
- a group — a rolling element does not insert in coincidence at an indentation 
Moreover, even if it is the case where two or more rolling general circulation ways 
are formed, the timing to which a rolling element goes into a load field on an 
orbital way will differ for every rolling general circulation way. Thus, since the 
instantaneous impact to each rolling element was intentionally avoided by forming 
the thickness of a separator in an inequality according to this invention, the noise 
of a ****** unit and vibration are mitigated and direct fright can prevent early 



wear and aggravation of travelling accuracy. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawin g 1] The direct fright by this invention is the fragmentary sectional view 
showing one example of a ****** unit. 

[ Drawin g 2] The direct fright shown in drawin g 1 is the side elevation showing the 
separator applied to a ****** unit. 

[ Drawin g 3] It is the sectional view of the separator shown in drawin g 2 . 
[Drawin g 4] The direct fright by this invention is the side elevation of the 
separator applied to another example of a ****** unit. 
[ Drawin g 5] The direct fright by this invention is the sectional view of the 
separator applied to still more nearly another example of a ****** unit. 
[ Drawin g 6] The conventional direct fright is the perspective view showing an 
example of a ****** unit. 
[Description of Notations] 

1 Slider 

2 Orbital Rail 

3 Longitudinal Direction Both-Sides Side 

4 Orbital Plane 

5 Casing 

6 End Cap 

7 Rolling Element 
9 Orbital Plane 

26 Orbital Way 

27 Return Way 

28 Turn Way 

29 Knot 

30, 40, 50 Separator 

31, 41, 51 Crevice 

32 42 Guide side 

33 Lubricant ******** 

34 Periphery Section 
43 53 Beveling 

52 Monotonous Section 

55 Taper-like Limb 

56 Clearance 



T1, T2, T3, Ta-Tg Thickness of a separator 
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[Drawin g 1] 






[ Drawin g 6] 
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CORRECTION OR AMENDMENT 

[Kind of official gazette] Printing of amendment by the convention of 2 of Article 
1 7 of Patent Law 

[Section partition] The 2nd partition of the 5th section 
[Publication date] March 3, Heisei 17 (2005. 3.3) 

[Publication No.] JP,1 0-281 1 54,A 

[Date of Publication] October 20, Heisei 10 (1998. 10.20) 
[Application number] Japanese Patent Application No. 9-100839 
[The 7th edition of International Patent Classification] 

F16C 29/06 
[FI] 

F16C 29/06 
[Procedure revision] 

[Filing Date] April 1, Heisei 16 (2004. 4.1) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 001 2 

[Method of Amendment] Modification 

[The contents of amendment] 

[0012] 

Since the direct fright by this invention is constituted as mentioned above, a 
****** unit operates as follows. That is, the direct fright by this invention is a 
****** unit, Since the thickness of a separator was set as the condition that it is 
irregular in the list pattern of a rolling element while thickness made to **** said 
rolling element which the separator infixed between adjoining rolling elements 
adjoins was made into the irregular pitch, namely, the rolling element in a rolling 
general circulation way took a round at least, even if it is the case where the 
indentation of a rolling element arises in the orbital plane of a slider or an orbital 
rail even if, an indentation is formed with an irregular pitch of the impact from a 
load side, therefore, the list pattern of the rolling element in a load way differs 
from the list pattern of the rolling element which produced the indentation by 



migration of a subsequent slide — ******** — a group — a rolling element does 
not insert in coincidence at an indentation Moreover, even if it is the case where 
two or more rolling general circulation ways are formed, tie MIINGU to which a 
rolling element passes the boundary section of an orbital way and a turn way 
becomes a different thing for every rolling general circulation way, and is not 
mutually in agreement. In addition, if it differs in the list pattern of a rolling 
element for every rolling general circulation way, it is not in agreement at all. 
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